• How can one deduce information about genes alleles and gene functions from analysis of genetic crosses and patterns of inheritance? • How is DNA organized?
• How is genetic information expressed so it affects an organism's structure and function? • What experimental methods are commonly used to analyse gene structure and gene expression? • What are the mechanisms by which an organism's genome is passed on to the next generation? • How does the linkage of genes on chromosomes affect the assortment of alleles during meiosis? • What are the processes that can affect the frequency of genotypes and phenotypes in a population over time? • How do different types of mutations affect genes and the corresponding mRNAs and proteins? • How do the results of molecular genetic studies in model organisms help us understand aspects of human genetics and genetic diseases? • How can gene activity be altered in the absence of DNA changes?
• How does genetics impact society and society impact genetics?
Appendix 1: Genetics and CMB syllabi and lab manuals.
2

Attendance:
According to the Department of Biological Sciences Student Handbook "students are expected to attend ALL lecture laboratory and discussion group sessions." There will be no make up exams.
Assessments and Assignments:
There will be three written summative assessments. Each summative assessment will contain a mixture of short answer and essay questions. Each summative assessment will build on previous assessments. You may not be asked to recall specific facts again but you will be expected to remember the relevant information.
For each class period there will be a short assignment (quiz short paper etc.) that is due prior to the next class. You are expected to complete each assignment whether or not you attend class. Each assignment will be evaluated for completion and effort. Failure to any of the assignments will result in no credit for all assignments.
Grading:
Summative Assessment I 16% Summative Assessment II 16% Summative Assessment III 16% Assignments 12%
Laboratory (40%) Lab Report 16% Paper Critiques 10% Completed Lab Worksheets 6% Lab Presentation 5% Lab Practical 2% Pre--course TUES Work 1%
Grade Scale:
A 100%--94% B--83%--80% D+ 69%--67% A--93%--90% C+ 79%--77% D 66%--60% B+ 89%--87% C 76%--74% F below 60% B 86%--84% C--73%--70%
Plagiarism/Copying:
Plagiarism cheating and copying from someone else on exams and papers is unacceptable. EVERYTHING your write MUST be in YOUR OWN WORDS. You may discuss laboratory results and assignments with you peers but all written documentation must be yours and yours only. If caught you will receive a 0 for the entire document you plagiarized.
Accommodations for Students with Disabilities:
The University's commitment to equal educational opportunities for students with disabilities includes providing reasonable accommodations for the needs of students with disabilities. To request an accommodation for a qualifying disability a student must self--identify and register with the Coordinator of Disability Services for his or her campus. No one including faculty is authorized to evaluate the need and arrange for an accommodation except the Coordinator of Disability Services. Moreover no one including faculty is authorized to contact the Coordinator of Disability Services on behalf of a student. For further information please see Information for Students with Disabilities on the University's web site.
Introduction
Welcome to the lab component of BIO231. You will be working on single, continuous project over the course of this term and next term in the laboratory section of BIO335. The goal of this project is to identify previously unknown regulators of the osmotic stress response in yeast. In order to accomplish this ambitious goal we will perform a host of interrelated experiments, each building upon the former.
Importantly, the experiments we will conduct reflect methodologies from multiple fields of biology, including genomics, molecular biology, and cell biology. This integrated approach is typical of modern research, where the lines that separate specific scientific disciplines are often blurred, and increasingly, the understanding of a biological phenomena requires interrogation from multiple perspectives/fields.
To begin our investigation we will perform a microarray experiment. Microarrays are a very powerful tool to measure gene expression across an entire genome. Our specific experiment will compare global gene expression of control yeast cultures and yeast cultures exposed to an osmotic shock. Differences in gene expression between the two populations may indicate potential "candidate genes" that are turned "on" or "off" following osmotic stress to promote an adaptive, homeostatic response (for instance, we detect four times the amount of RNA of gene A in the treated cells compared with the control cells). In addition to performing the microarray experiment and analyzing the resulting data, we will also perform a simple time-course experiment measuring the growth of yeast in response to osmotic stress in wild-type yeast and in a "knockout" strain that has a deletion of a critical regulator of the osmotic stress response, Hog1. Finally, the semester will conclude with each lab group preparing a proposal that suggests candidate genes to investigate from those identified in the microarray experiment. Collectively we will evaluate the proposals and vote for which proposals will be "funded." In this case, the "funded" proposals will provide the candidate genes that the class will investigate next semester.
Your success in this lab will depend upon your ability to keep up to date with the experiments being conducted each week. Therefore, it is highly recommended that you complete any assigned readings for each lab prior to attending the lab session. To that end, you are required to obtain and maintain a lab notebook. Prior to each lab, you should create an outline of what you will be doing in the lab that day in your notebook. This outline, which will be complete with specific details about the methods being used, will be examined by your instructor. Once you are taking part in the lab you will need to record all of your findings, calculations, etc… here. This notebook will serve as your major source of materials for the Materials and Methods component of you final term paper.
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If you have any questions about the lab, please do not hesitate to contact your lab instructor.
It should be noted that this lab manual is incomplete. You will receive supplements to the lab material as we progress throughout the course. 
Instructor Information
Course Goals and Outcomes
Students completing this course will be able to:
1. Be proficient in standard biological experimental methods including pipetting, reagent preparation, and nucleic acid purification through completing lab exercises. This will also be demonstrated by completing a laboratory exam. 3. Critically analyze primary scientific literature. This will be achieved through the completion of two guided paper critiques and the completion of the major term paper. 
Grading
The Lab Section is worth 50% of your final grade in BIO231. Tests and Assignments
Tests
As described, there will be two tests in this lab. There will be absolutely NO make-up tests. If there is an excusable, documented absence (provided to me within one week of the missed test) appropriate actions will be taken to account for the missed exam. Students who arrive late on test days will not be given any extra time to complete the test and students who miss the test entirely will received a grade of zero for that day's test.
Assignments
All assignments must be typed. Any assignments that are handwritten will not be graded. Brief explanations of each assignment are found below.
Paper Critique
Students will complete two paper critiques during the course of the semester. Each paper to be critiqued will be related to osmotic stress response in yeast and will cover specific aspects to be discussed in you final term paper. Each student will read, summarize and evaluate the science reported in the paper based upon specific open-ended questions. Specific details will be discussed and provided in class via a formal assignment document.
Laboratory Notebook
Your laboratory notebook/record will serve as the source material for your proposal, thus it is essential to keep accurate and complete records of your laboratory activities. Lab notebooks will be inspected once mid-semester, and comments provided. Lab notebooks will be collected at the end of the semester and graded.
Final Term Proposal (Group)
In their lab groups, students will prepare a proposal for which candidate genes identified in the analysis of microarray data to investigate during the Spring semester. Each student will have the opportunity to evaluate and score each proposal during intersession. During the beginning of the BIO335 laboratory next semester the class will conduct a "study section" where the merits of each proposal is discussed and a vote for which proposal to "fund" will be taken. This process mimics the actual process through which grants, and thus most scientific research, is funded. Specific details will be discussed and provided in class via a formal assignment document.
Preparation for the Laboratory
You are required to be thoroughly prepared for all experiments to be performed in each of the laboratory sessions. Some of the sessions in this course are very time consuming and do not permit extensive discussion of the exercises before performing them.
Before attending the lab you must:
1. Complete all assigned readings.
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2. Summarize the exercise to be completed in a series of steps in your lab notebook (Outline, flowchart, etc…).
These summaries will be checked during each lab period (these account for 10% of the lab grade).
BE PROPERLY PREPARED FOR THE LABORATORY EXERCISE BY WEARING PROPER CLOTHING AND HAVING ALL NECESSARY SAFETY GEAR. WEAR CLOSED-TOE SHOES, NOT SANDALS OR FLIP-FLOPS. HAVE YOUR LAB COAT AND SAFETY GOGGLES.
Helpful Hints for Succeeding in this Course
• A thorough, complete set of lecture notes goes a long way towards succeeding in this course.
• After each lab session create a narrative of what you covered in lab that day. After doing this, relate what you did that day to the big picture -where are you now in the process of cloning and expressing your gene of interest?
• If you are confused in lecture or lab, ask questions! Other students are likely confused as well.
• Feel free to visit your instructor during office hours with any question you have about the course. Please do not come uninformed -attempts to answer your own questions through completing readings are greatly appreciated
• Follow instructions laid out in lab handouts and assignment guidelines. It is the easiest way to make sure you stay on track and address all of the requirements of the lab exercise/assignment.
Attendance
As per the Department of Biological Sciences Student Handbook, "students are expected to attend ALL lecture and laboratory sessions." Attendance will be taken during laboratory sessions. As outlined, the material covered each week will comprise the foundation of the material covered in the following lab.
Therefore, it is essential in order to keep up with the material. Note: any unexcused lab session absence will result in a reduction in the final laboratory grade at the laboratory instructors' discretion.
Being absent from a total of 3 laboratory sessions (excused or unexcused) will result in failure of the laboratory component of the course. In addition, persistent lateness to lecture and/or laboratory or leaving early will also result in a reduction of grade.
A student may be excused from lecture, laboratory, and/or discussion group upon presentation of a medical note, or evidence of a "catastrophic event," (involving you or a family relative) indicating that it was physically impossible to attend that session within one week of the absence. These notes will be checked.
Plagiarism/Copying
Plagiarism, cheating, and copying from someone else on exams and papers is unacceptable. If caught, you will receive a 0 for the entire document you plagiarized. If you are unsure of what plagiarism is and how to avoid it, refer to:
http://www.pace.edu/library/help/how-do-i/avoid-plagiarizing
Accommodations for Students with Disabilities
The University's commitment to equal educational opportunities for students with disabilities includes providing reasonable accommodations for the needs of students with disabilities. To request an accommodation for a qualifying disability, a student must self-identify and register with the Coordinator 
Additional Requirements for BIO231
Be able to access Blackboard Course Documents to print out course handouts.
Have a Pace e-mail account. When contacting your instructor via email please do so from your Pace email account. It is much easier to identify students by this account and ensures emails will not be sorted out by my spam filters. All course announcements will be made via the e-mail system. Therefore, you must have an account and must check the account often. 
Course description
Welcome! This course is designed to give you an excellent foundation in molecular and cell biology through an exciting journey that uncovers how an intricately choreographed assembly of molecules gives rise to what we call 'life'. We will cover You will also learn how scientists made their discoveries, and in the process, learn how to think like a scientist yourself! Welcome to Molecular and Cellular Biology! 2) iClickers ( used for 15% of grade) You are required to purchase an iclicker remote for in-class participation. iclicker is a response system that allows you to respond to questions I pose during class, and you will be graded on that feedback and/or your in-class participation. In order to receive this credit, you will need to register your iclicker remote by Jan 29 th 2012. You must come to class at least once and vote on at least one question in order to complete this registration properly. Once you have responded to a question with your iclicker remote, go to http://www.iclicker.com/registration. Complete the fields with your first name, last name, student ID (what you use to log on to your email ), and remote ID. The remote ID is the series of numbers and sometimes letters found on the barcode at the bottom of your iclicker. iclicker will be used every day in class, and you are responsible for bringing your remote daily. Please remember that it is your responsibility to come prepared to participate with a functioning remote everyday. However, I do realize that difficult circumstances do arise, and for this reason I will drop the lowest 2 iclicker sessions from your total participation grade. If you miss the first quiz because your iclicker was not registered, that will be one of the two dropped Quizzes. If you have lost or broken your iclicker remote, you will have to purchase another one from the bookstore. Please email me with your new Remote ID so that I can manually register your new remote.
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Course Outcomes
1. Develop a strong foundation in molecular and cell biology. Students will be able to articulate and discuss  The molecular basis of cellular function  Gene expression and regulation of gene expression  DNA replication  Molecular Biology techniques  Protein interactions and how they impact cell structure and behavior  Membrane Transport These outcomes will be achieved through participation in interactive lectures and hands-on laboratory sessions.
2. Develop scientific literacy, specifically the ability to communicate scientific details verbally and in written and graphic forms. This will be achieved through in-class training that requires students participation, as well as the successful completion of exams, problem. 3. Master several molecular biology techniques to obtain experimental data; learn how to interpret data and formulate testable hypotheses, as well as design experiment. This will be achieved by attending mandatory lab sessions designed to achieve these course outcomes.
Attendance
According to the Department of Biological Sciences Student Handbook, "students are expected to attend ALL lecture, laboratory and discussion group sessions." Attendance will be taken during this course via the iclickers. This course is extremely fast paced and as you will see, attendance at lecture is essential in order to keep up with the material. Failure to attend a total of 3 lectures (excused or unexcused) will result in a reduction of the final lecture grade. In addition, persistent lateness to lecture or leaving early will also result in a reduction of grade. Failure to attend 3 laboratory sessions will result in a failing Lab section.
Quizzes
There will be nine quizzes given throughout the semester. Each quiz will have 10 multiple choice questions. You will earn up to 5% of your total lecture grade just by answering the quizzes. Up to 10% of the total lecture grade will come from answering correctly. The two lowest quiz grades will be dropped. If a student misses a quiz as a result of an unexcused absence, the grade for that quiz will be zero and may be dropped.
Exams
There will be three lecture exams and a take home assignment. Lecture exams cannot be made up. If a student is unable to take an exam, they must present a medical note or evidence of a "catastrophic event". The Pace University Undergraduate Catalog states that "A student is permitted to take a deferred examination with the approval of his or her instructor only for compelling reasons, such as illness, emergencies, or other exceptional circumstances."
What are the exams and quizzes going to be like?
Any chapters in the 'Lecture Schedule' below, even if they are not fully covered in the lecture, will be on exams. Any examples, questions raised or discussion conducted in class, even if not in the 'Lecture Schedule' or the Karp book, will be on exams. For example, you will need excellent notes on the plasma membrane lectures because the Karp book does not have enough material. The questions will range from those that require memorization (e.g. does isoleucine have a hydrophobic or hydrophilic side chain and why do you say that), to those that require extensive thinking on the spot because you will have never seen a question like that before; you won't find such questions difficult because most students THINK while studying. By thinking I don't mean just reading, but rather reading, then understanding what you are reading, and then thinking a) Does this have to do with anything else I studied? b) Does this have to do with anything in life? c) What if this process did not occur, or if it occurred in a different way?
Extra Credit
Do not count on it.
Grading
The lab and the lecture are each worth 50% of your final grade. Scale -Note that there will be no curving because several students will get near perfect scores and a grade of A+, that those students would get as a result of curving, is not allowed.
Tips for Success in This Class:
 Plan on spending at least 6 hours per week on this lecture  Read the assigned material and note any questions that you may have  Attend lecture and take notes and ask any remaining questions  Be sure that you understand the answers to questions raised during the lecture  Write summaries based on the lecture slides and your own notes  If you become confused in class, ask questions right away. There is a very good chance that others are confused as well.  Feel free to visit during office hours. Be sure to be prepared as efforts to answer your questions on your own aid the learning process.
Plagiarism/Copying:
Plagiarism, cheating, and copying from someone else on exams and papers is unacceptable. everything your write must be in your own words. If caught, you will receive a 0 for the entire document you plagiarized. A document that scores >25% identical to another document in Turnitin (textbooks and lab manuals included) is considered copied and will receive a score of zero. Finally, I consider bringing a fellow student's iclicker to class to be cheating and a violation of the University Honor Code.
Accommodations for Students with Disabilities:
To request an accommodation for a qualifying disability, a student must self-identify and register with 
Introduction
Welcome to the lab component of BIO335. We are happy to provide you with a great opportunity to engage in new discoveries, while acquiring important practical and analytical skills. This semester, you will work in groups of 3-4 students on genes involved in the yeast osmotic stress. The goal, for each group, is to choose two genes whose expression increases during osmotic stress (as determined by last semester's microarray data). We will then clone these genes and express them in WT and knockout yeast to determine their role in the osmotic stress response. Towards the end of the semester, you will design your own experiments to further study your chosen genes.
You will become familiar with molecular and biochemical techniques in biology, including PCR, cloning, DNA sequence analysis and western blots -critical techniques for biological research. Successful completion of this course will require at least the following:
1) To pass this lab course, it is critical to prepare for the in advance. Use the internet to read about terms, concepts and lab techniques that you are not familiar with.
2) Create a lab notebook: a. Prior to arriving to lab: write a general outline of the methods to be used, including any calculations that can be completed in advance: b. During lab: write any changes to the protocol or any mishaps. Write the results you obtain, label pictures you take. Make notes as to whether the results were expected or not, and/or how you think you can troubleshoot. c. At the end of lab: write briefly what are the steps for next lab. That way, when you arrive next time, you can immediately start working. d. It is important to have a good notebook because it will serve as your major source for your final term paper.
3) After lab: review everything you have done and make sure you know what the goal was, why you did every step and, what would happen if you had done things differently or if the results turned out differently. These questions will be on your exams. 4) Often times, one member of the group will have to come back to the lab a day or two after the lab session to complete the experiment (and stay for 10-30 minutes). This will earn you a significant part of the participation points.
Instructor Information -students that go to office hours do better 
Grading
The Lab Section is worth 50% of your final grade in BIO335. The breakdown of the grading for the lab is a follows:
Tests
There will be two tests with absolutely NO make-ups; students who miss the test receive a zero grade for the test. Only a documented emergency absence (provided within one week of the missed test) will be taken into account. Late arrivals on test days will not be given extra time to complete the test.
Quiz
There are two online lab quizzes. You will have one week and two attempts to pass the quiz (get more than 70% correct); you have to work alone. If you get less than 70% you will receive a zero for that quiz, and you will be counted as absent (even though you will be allowed to attend lab).
Paper Analyses
The scientific paper and assignment requirements will be assigned in class. You should work on your own on this take home assignment, as well as on all other assignments unless specified otherwise.
Final Term Report
The purpose of this series of labs is to clone a gene and examine the effects of expressing that gene in yeast. You will write a heavily referenced report with an introduction on the gene you chose, the methods you used in your experiments (starting since last fall with the osmotic shock experiments), the results you Group participation -your group members grade you anonymously 10 % TOTAL (to be divided by 2 for final Bio 335 grade) 100 % got, and a discussion, all in the style of an academic journal article. Specific details will be discussed and provided in class and online.
Poster Presentation
Lab groups (3-4 students) will prepare a poster to be presented at The Sixth Annual Department of Biology and Health Sciences Poster Session. The poster will be based on the gene that you have been working on throughout the term. The poster will be composed of figures (an accompanying text) describing: 1) the functions of the gene of interest, 2) preliminary microarray data from last semester, 3) the methods used to clone and express the gene of interest, 4) and the results of expressing that gene on osmotic stress (or other functions you looked at). Finally, 5) you will discuss your conclusions. More details will be presented in the formal assignment document.
Participation
You will be graded on your participation by the instructor (10%) and by your teammates (10%). To get the maximum grade, you will be required to come after hours to complete experiments, and participate actively in class and group discussion/work. To grade your teammates, you will submit a table with the names of all group members, yours included (there will be 3-4 students per group), and in front of each name you will indicate the percentage of that person's intellectual and physical contribution to the group's work/effort. All percentages will add up to 100%. So if a group has 3 members including you, and you think you did an OK job but Student A was exceptional and student B was a slacker, you might hand in something like this: 
Preparation for the Laboratory
You are required to be thoroughly prepared for all experiments to be performed in each of the laboratory sessions. Some sessions in this course are very time consuming and do not permit extensive discussion of the exercises before performing them.
Before attending the lab you must:
Summarize the exercise to be completed in a series of steps in your lab notebook.
Create a timeline for the lab -to do this, go through each protocol to be carried out during the lab period. This will go a long way to making sure that you are familiar with the experiments being conducted AND help to ensure we complete the exercises in an efficient, timely manner.
Attendance
Students are expected to attend all lecture and laboratory sessions. Attendance will be taken during laboratory sessions. Material covered each week relies on material covered in the preceding lab. Therefore, your attendance is essential in order to keep up with the lab. Any unexcused absence from lab will result in a mandatory reduction of the 'participation grade', in addition to a reduction in the final grade at the laboratory instructors' discretion. Missing 3 laboratory sessions (excused or unexcused) will result in failure of the laboratory component of the course, which may likely lead to failure in the entire Bio 335 course. Persistent lateness or leaving early will also result in grade reduction.
